Although fatigue is a common problem presenting to primary care, few prospective studies have examined the contribution of a wide range of prognostic factors.
INTRODUCTION
Fatigue is a common problem presenting to primary care. [1] [2] [3] [4] In many cases, there is no apparent explanatory or accompanying disorder, and many patients do not return to visit the GP. However, the results of previous studies indicate that more than half of patients do not show a favourable course. 3, 5, 6 It is likely that the occurrence and persistence of this nonspecific symptom is determined by multiple factors. Nonetheless, a systematic review of the literature revealed that only a few prospective studies in primary care have investigated the contribution of different prognostic factors; these studies did not include factors like lifestyle and social factors. The possibility of building a prognostic model also depends on the sample size; most of the studies that have been performed had fairly small study populations. Furthermore, few studies enrolled patients who presented with fatigue as a main symptom. 7 To improve GPs' history taking and management of this frequently presented non-specific symptom, it is important to know which factors are likely to be relevant in predicting the outcome of an episode of fatigue. The aim of this study was to include a sufficiently large sample to investigate which combination of factors predicts a favourable or unfavourable course of fatigue when presented as a main symptom in primary care. A wide range of potential prognostic factors was
METHOD

Design and recruitment
An observational cohort study of adult patients presenting with fatigue as a main symptom was conducted in 147 practices across the Netherlands. From June 2004 to January 2006, 111 GPs and 57 GP trainees recruited patients with a new episode of fatigue. This implied that the patient had neither visited the GP before for the same episode of fatigue, nor visited for a previous episode within the past 6 months. Patients who were receiving or had received chemotherapy or radiotherapy during the 3 months before the consultation, and women who were pregnant or less than 3 months' postpartum, were excluded. Eligible patients were informed by their GP about the study and invited to participate. If interested, they were sent an information letter and the baseline questionnaire. Patients were enrolled if they then returned the signed consent form. Participants completed these questionnaires shortly after the consultation (baseline), and at 1, 4, 8, and 12 months after baseline.
Definition of outcome
Outcome was defined in terms of both recovery and chronicity, assessed with the severity scale of the Checklist Individual Strength (CIS). 8 The CIS is a 20-item questionnaire that has been validated in several study populations with fatigue in the Netherlands, and recently in Taiwan and Japan (7 point Likert scale from 'Yes, true' to 'No, not true'). A score of 34 or higher on the eight-item subscale for subjective fatigue has often been used as a cut-off point for severe fatigue. 9, 10 Both of the study's outcome definitions were based on multiple outcome measurements during follow-up. Recovery was defined as a score <34 on the severity scale of the CIS at 4, 8, and 12 months after baseline. An unfavourable course (chronic fatigue) was defined as a score ≥34 on the CIS severity scale at three or all of the four follow-up measurements. Patients with missing measurements during follow-up were only classified as recovered or chronically fatigued if sufficient measurements were available.
Potential predictors
Patient characteristics at baseline that were analysed as potential predictors were demographic factors, fatigue characteristics, physical activity, perceptions, health-related factors, and social and lifestyle factors, obtained from the postal questionnaire. If available for a particular factor, validated questionnaires were used to measure these factors [11] [12] [13] [14] [15] [16] [17] (Table 1) . Data on relevant chronic diseases, malignancies, and functional syndromes were obtained from the GPs' medical records.
Statistical analysis
Logistic regression analysis was applied to determine the combination of factors that best predicted the outcome of fatigue. Two separate models were built using two different outcome measures: recovery and chronicity. All patients from the total cohort providing sufficient data to define outcome were included in the models. First, univariate analysis was performed to examine the relationship between each potential predictor and outcome. For continuous variables, linearity of the associations with outcome was checked. If there was no linear trend, the variable was divided into categories: if possible based on existing cut-off points, otherwise in tertiles. Variables with P-value <0.20 (Wald statistic) were considered to be potential candidates for the multivariate analysis.
Next, correlations between candidate variables were assessed. If there were strong inter-correlations (r>0.50), variables with weaker associations with outcome, or variables measuring a very similar construct, were excluded from the multivariate analysis. As the number of variables exceeded onetenth of the number of patients with the outcome of interest, variables were entered in blocks, mainly adhering to the sequence of history taking in primary care (demographic factors first, followed by fatigue characteristics, then perceptions, health, and other symptoms, and finally lifestyle and social factors). Variables with a P-value >0.10 (Wald statistic) were removed manually in a stepwise backwards procedure, until all variables showed a significant association with outcome (P<0.10).
Evaluation of the models
The reliability of the models was determined by calibrating the observed frequencies against the predicted outcome probabilities in a calibration plot. 18 In this plot, perfect agreement between predicted and observed values results in a 45º line with a slope equal to 1 and an intercept equal to 0. In addition, the
How this fits in
Fatigue is a non-specific multidimensional symptom that is common in primary care. The few available studies indicate that a large percentage of patients show an unfavourable course, but evidence on the predictive value of potential prognostic factors is scarce. This study shows that severity of fatigue and patient expectations of chronicity are the strongest predictors of poor outcome in patients presenting with fatigue as a main symptom.
Hosmer-Lemeshow goodness-of-fit statistic was used to test whether there was any significant difference between predicted and observed values.
The discriminative ability of the models was assessed by calculating the area under the receiver operating characteristic curve. A value of 1 for the area under the curve (AUC) indicates optimal discrimination between people with and without the outcome of interest, whereas a value of 0.5 indicates no discrimination above chance. 19 The internal validity of the models was assessed with a bootstrapping procedure (200 samples) to correct the AUC for over-optimism, in order to obtain an estimation that better reflects model performance in another, but similar population of patients with fatigue. 19, 20 These analyses were performed using Rstatistics software (version 2.5.0).
RESULTS
Response
GPs enrolled 856 patients; 642 consented to participate and completed the first questionnaire (response rate 75%). Baseline characteristics are presented in Table 2 . Mean age was 42 years, and around 60% of the patients had been fatigued for at least 6 months. Reasons for non-response were given by 127 patients (60% of those who did not participate), and the most frequently mentioned General Health (5) 5-point Likert scale, 'very well' to 'bad', 0-100 and 'very true' to 'very untrue' Pain: questions refer to the past month
Pain (2) 6-point Likert scale, 'no' to 'very severe' and 0-100 5-point scale 'not at all' to 'very much' Four-Dimensional Symptom Questionnaire, 13 Distress (16) 5-point Likert scales, 'don't agree 0-32 questions refer to the past week Depression (6) at all' to 'agree very much' 0-12 Anxiety (12) 0-24 Somatisation (16) 
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Chronic disease
In the total cohort, 60 patients (11% of 525) had a chronic condition that could be considered to be present at the time of consultation, notably asthma or chronic obstructive pulmonary disease (n = 37, 7%) or diabetes (n = 17, 3%). Fourteen patients (3%) had a malignancy in their medical history, and 20 patients (4%) had a functional syndrome, most often irritable bowel syndrome (n = 17, 3%). Within the group showing an unfavourable course, 26 patients (14% of 190 with available data on comorbidity) had a chronic condition, compared to 11 patients (10% of 112) in the group showing a favourable course. Because data on comorbidity were not available for 17% of the patients, chronic disease was not included in the prognostic analysis.
DISCUSSION
Summary of main findings
During the year following the consultation, a minority of the patients reported recovery within 4 months, while a substantial number of patients showed an unfavourable course. Figure 1) shows that the observed and predicted probabilities of a positive outcome were fairly close to the 45º line. The Hosmer-Lemeshow statistic showed no significant difference between observed and predicted values (P = 0.22).
Unfavourable course: (near) chronicity
A total of 231 patients (43%) showed an unfavourable course of fatigue. Twenty-nine variables showing a significant univariate association were entered in blocks in the multivariate model. Prognostic factors that were retained in the model were severity of fatigue, expectations of chronicity, more pain, and less social support ( Table 3 ). The AUC increased from 0.57 to 0.80 (95% CI = 0.76 to 0.84) in the final model; again, baseline characteristics of fatigue contributed most to the predictive performance (AUC = 0.74). The corrected AUC after internal validation was 0.79. The reliability of this model was confirmed by visual inspection of the calibration plot (Figure 2 ) and by the Hosmer-Lemeshow statistic (P = 0.38). 
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best predicted the course of fatigue reflected different dimensions: demographics, fatigue characteristics, perceptions, general health, psychological, and social factors. This corresponds well with the concept that fatigue is a multidimensional problem. Consistent and significant predictors of an unfavourable outcome in both models were baseline severity of fatigue and patient expectations of chronicity.
Strengths and limitations of the study
Instead of measuring the outcome at one moment in time, the outcomes of repeated measurements during 1 year were combined to define a favourable or unfavourable course. This may have resulted in a more stable outcome, and thus have strengthened the results. Separate analyses were performed for patients with either a good or a poor outcome, because this provided information about relevant subgroups of patients, and may help GPs in their decision making with regard to management of the problem. By assessing the relative contribution of a variety of potentially relevant prognostic factors, addressing somatic, psychological, and social problems, the multidimensional nature of the symptom was taken into account. Although some potential predictors may have been missed (for example, occupational factors or spiritual beliefs), the study included a variety of factors that can be measured by means of questionnaires in a large-scale observational cohort study. Clinical management could also account for variation in outcome. Although self-report data on treatment were collected, it was decided not to use this information in the prognostic models. In this observational study, confounding by indication would result in misleading information about the predictive value of management decisions. Although the drop-out rate was low it was not possible to define the course of fatigue in each patient. It is unlikely, however, that this has strongly affected the composition of our prognostic models. Furthermore, notwithstanding the performance of the models, the results need to be validated in other populations of patients presenting with fatigue. Apart Table 2 . Baseline characteristics of patients presenting with fatigue in general practice.
from perceived health, no factors were found that were positively associated with a fast recovery. However, the contribution of negative perceptions to prognosis would imply that positive (or neutral) perceptions would have a positive effect on the course of fatigue. Investigating (coping) behaviour, patterns of activity, and diet in future studies could reveal additional prognostic factors that are potentially modifiable and may provide alternative starting points for the development of interventions.
Comparison with existing literature
Baseline severity of fatigue has been found to be a prognostic factor in other studies in primary care, 21 and in the community. 9, 22, 23 Duration of fatigue was
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Original Papers found to be a prognostic indicator of outcome in other studies, 6 ,24 but was not retained in the present study model; neither was localisation of fatigue. Both characteristics are apparently strongly related to severity, but their contribution was not significant in combination with fatigue severity.
Rather than fatigue duration at baseline, patient expectations of chronicity significantly predicted an unfavourable course of fatigue in both models. Similar results have been found in a previous study in primary care for poor fatigue outcome after 6 months. 25 Furthermore, more personal control or self-efficacy has been shown to be associated with a better prognosis in fatigued employees on sick leave, 26 and patients with chronic fatigue syndrome, 27 which may indicate that more personal control can result in more positive expectations regarding the course of the fatigue and, subsequently, in better outcomes. The prognostic value of patient expectations might explain why psychological symptoms were not retained in the models. Previous studies that reported associations of psychological symptoms with fatigue outcome did not measure illness-related perceptions. 21, 28 Likewise, contrary to findings from other studies, 9,25-27 patient attributions were not retained in this study's models. This might be partly explained by the fact that patients often have mixed attributions; an exclusively somatic illness attribution may have more predictive value than the presence of a psychological attribution. More importantly, patient attributions may be related to expectations of chronicity. These catastrophising perceptions were consistently retained in both models, and were apparently more important in predicting outcome in this study's population.
Apart from psychological symptoms, the number of other physical symptoms and pain intensity were also related to a poor outcome, whereas better perceived health was related to a favourable outcome. These results are in line with the results of studies among employees with fatigue. 26, 29 Female sex, providing informal care, and more (severe) prolonged difficulties were included in the combination of factors that were inversely associated with a fast recovery. This seems to
Original Papers indicate a negative influence of higher levels of external demands. Caring for young children has been reported to be associated with fatigue in a cross-sectional nationwide study, 30 and can be a sexspecific indication of more responsibilities, but such an association was not found longitudinally. However, although less frequent in the present study population, providing informal care for other (ill or older) adults was a significant predictor. It could be hypothesised that taking care of children is generally a choice or a planned responsibility that takes place in another phase of life, and therefore might be perceived as less distressful or tiring.
A majority of 82% of the participants in this study reported that they experienced prolonged difficulties, and 17% experienced severe difficulties in at least one area. The associations of prolonged difficulties and social support with outcome are in line with studies among patients with chronic fatigue syndrome, showing that negative interactions or insufficient support contribute to the persistence of symptoms, 31 and that negative or serious difficulties were more frequent in the months preceding the onset of chronic fatigue syndrome. 32, 33 Furthermore, enjoying daily activities was univariately associated with a positive outcome in the current study, while the number of life events was not associated with a negative outcome. These findings would support the notion that perceived quality or intensity of activities or events may be more important than their number in contributing to the (im)balance between perceived demands and resources in patients with fatigue.
Implications for future research and clinical practice
Patient perceptions are associated with the prognosis of fatigue in primary care. Negative thoughts regarding symptoms are potentially modifiable in patients, and evaluation of the effectiveness of targeted interventions should be addressed in future research among patients presenting with fatigue in general practice. In the meantime, when taking a patient's history, GPs should pay attention to the presence of negative perceptions in patients who present with fatigue to identify those who are already at risk of a poor outcome at the time of the initial assessment.
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